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Objective: To evaluate the success rate of Bakri balloon tamponade (BBT) for managing postpartum
hemorrhage (PPH), intractable to conservative medical treatment, as a fertility sparing intervention.
Materials and methods: We evaluated 47 women treated with BBT who had severe postpartum hem-
orrhage and uncontrollable bleeding due to failed treatment with uterotonic agents. The main outcome
measure was successful management and preservation of the uterus.
Results: Forty-seven women were identiﬁed for BBT treatment due to severe PPH. BBT was used to
successfully manage hemorrhage in 43 patients, and there was no need for hysterectomy. Four patients
required an additional surgical procedure. Of the four failures, a subtotal hysterectomy was performed in
two patients, and the other two patients underwent a total hysterectomy. The overall success rate was
91.4%, which was comparable to rates reported earlier. The main cause of PPH was uterine atony (43%).
Conclusion: Uterine preservation is an important issue when managing PPH. BBT is an effective, easy to
use, and safe procedure for massive PPH that can minimize recourse to hysterectomy after failed medical
treatment.
Copyright © 2015, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. All
rights reserved.Introduction
Massive postpartum bleeding causes 25% of maternal deaths
worldwide [1]. Postpartum hemorrhage (PPH) is deﬁned as an
estimated blood loss > 500 mL during a vaginal delivery or >
1000 mL during caesarean delivery. The main causes of PPH are
uterine atony, abnormal placentation, genital tract lacerations, and
retained placental product. Treatment of PPH varies according to
these etiologies. The primary treatment for uterine atony is the use
of uterotonic agents, bimanual uterine massage, and early blood
product replacement. If these conservative managements fail, sur-
gical intervention must be considered. The surgical methods
traditionally consist of ligation of the uterine arteries, applying
uterine compressive sutures, and hysterectomy [2,3]. The hyster-
ectomy option is a problem in primiparous women and causesrtment of Obstetrics and Gy-
cis¸, Van, Turkey.
bstetrics & Gynecology. Publishedirreversible loss of fertility and morbidity. Therefore, uterine
balloon tamponade and uterine artery embolization should be
considered before hysterectomy as a conservative nonsurgical
treatment [4,5].
The Bakri balloon tamponade (BBT) has been used to stop
uterine bleeding by creating pressure around the uterus in cases of
atony or on the lower uterine segment in cases of placenta previa in
which uncontracted lower uterine segment leads to profuse
bleeding. Different balloons have been used such as the
Sengstaken-Blakemore tube, and Foley, Rusch, or Bakri catheters
[6]. BBT has gained popularity because it is simple to use and has an
80e100% success rate [7e10]. An alternative method for managing
PPH, such as BBT, should be considered due to the short- and long-
term complications of postpartum hysterectomy such as blood loss,
injury to other organs, impaired wound healing, infection, and loss
of fertility.
This large case series describes the use of BBT for managing
massive PPH that continued despite medical therapy. The aim of
this study was to evaluate the success rate of BBT in cases of PPH
that were intractable to medical treatment.by Elsevier Taiwan LLC. All rights reserved.
Table 1
Clinical characteristics and intervention related variables of women with Bakri
balloon tamponade.
Age (y) 30.4 (18e45)
<35 36
35 11
Parity
0 9 (19.1)
1 38 (80.8)
Mode of delivery
Vaginal delivery 7 (14.8)
Spontaneous 0
Induced 7 (14.8)
Cesarean section 40 (85.1)
Gestational age at delivery (wk) 34.3 (20e41)
Indications for cesarean section
Previous section 16
Abnormal placentation 15
Multiple gestations 6
Fetal distress 2
Breech presentation 1
Birth weight (g) 2568 (380e4500)
Volume of balloon inﬂation (mL) 246 (80e500)
Bakri balloon inﬂation time (h) 25 ± 12 (0.5e60)
Blood loss (mL) 2100 (700e7600)
Erythrocyte suspension (unit) 2.4 (0e22)
Indications for Bakri balloon tamponade
Uterine atony 20 (43)
Placenta Previa 16 (34)
Low lying placenta 8 (17)
Placental retention 3 (6)
Data are presented as n (%) or mean (range).
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This was a retrospective study of 47 patients diagnosed with
massive postpartum bleeding, and who failed medical treatment
with uterotonic agents and were subsequently treated with BBT in
our unit (Cook Women's Health, Spencer, IN, USA) between April
2011 and June 2013. Our center is a reference unit for patients with
obstetric hemorrhage. This study was approved by the center's
ethics committee. The cases were identiﬁed by review of medical
records. Maternal clinical characteristics and demographic data
were assessed from medical records to gather data on age, parity
number, gestational weeks, birth weight, delivery type, pre- and
postoperative hemoglobin, the volume of the inﬂated balloon,
balloon tamponade time, need for transfusion of blood products,
and complications.
PPH was deﬁned as > 500 mL estimated blood loss after vaginal
delivery or > 1000 mL after caesarean section. A standard medical
procedure was applied to all patients including intravenous ﬂuid
replacement, uterine massage, bimanual compression, oxytocin, or
prostaglandin E1 or prostaglandin E2 analogues in selected cases.
The genital tract was evaluated for lacerations. Any patient with
bleeding due to lacerations in which surgery was needed was
excluded. The patients in whom standard medical treatment failed
to stop the postpartum bleeding and who were managed with in-
trauterine BBT were included.
The cervix and lower genital tract were examined for lacerations
in cases of PPH and vaginal delivery and were surgically treated if
necessary. Curettage was performed when retained placental
product was suspected after expulsion of the placenta. Uterotonics
were administered to all patients to treat uterine atony. If the
hemorrhage continued despite all of these treatments, a Bakri
balloon (Cook Women's Health Spencer, IN, USA) was inserted into
the uterus. The insertion procedure was similar to that originally
described by the inventor [8]. The balloon was ﬁlled with sterile
saline up to the desired volume. The volume of saline used to inﬂate
the device was 80e550 mL. The balloon drainage end was con-
nected to a ﬂuid bag to monitor hemorrhaging. The balloon was
kept inﬂated for 3e60 hours with careful monitoring of the hem-
orrhage. If the Bakri balloon was introduced during caesarean
section, the distal end of the balloon shaft was passed through the
cervical opening with an assistant pulling vaginally. Then, the
balloon was ﬁlled gradually and the uterine incision was closed
before ﬁlling the balloon completely. The balloon was usually fully
inﬂated in cases of PPH due to uterine atony. If the bleeding sitewas
located in the cervical segment, i.e., in cases of placenta previa, the
balloonwas inﬂated with approximately 250mL saline to compress
the lower uterine segment. We considered the procedure suc-
cessful if the bleeding stopped after the balloon was inﬂated. The
balloon was deﬂated gradually in two stages (50% of ﬂuid initially)
according to bleeding status. It remained in place for a maximum of
60 hours. All patients had a Foley catheter (Nantong Angel Medical
Instruments Co., Ltd, China) ﬁtted for urine output monitoring, and
broad-spectrum antibiotics were used for prophylaxis.
Results
BBT was used in 47 women (mean age, 30.4 years; range, 18e45
years). Of the women in whom the balloon was used, nine were
nulliparous (19.1%). The median parity number was 1.9 (range,
0e8). The mean gestational weeks at the time of delivery was 34.3
(range, 20e41 weeks). Seven women (14.8%) delivered vaginally
and 40 women (85.1%) had a caesarean section. Labor was induced
with intravenous oxytocin in all vaginally delivered cases. The main
indications for caesarean delivery were previous caesarean opera-
tion (16/40) and abnormal placentation (15/40) (Table 1).Seven of the 47 pregnancies were multiple gestations (all were
twin pregnancies). Only one twin pregnancy was delivered vagi-
nally. Meanweight at the time of delivery for the 54 newborns was
2568 g. The lowest gestational weight at delivery was 380 g, which
was 22 weeks of intrauterine ex fetus gestation and placenta previa
totalis. Among the 15 abnormal placentations, one patient had an
insertion anomaly, which was histologically conﬁrmed to be
placenta accreta. The main risk factors detected for PPH in our case
series were caesarean delivery (85.1%), previous caesarean delivery
(34%), 2 parity (23.4%), multiple gestations (14.8%), induced labor
(14.8%), and hypertension (12.7%).
As shown in Table 1, the main indication for administering BBT
was uterine atony (n¼ 20, 43%) followed by placenta previa (n¼ 16,
34%). The mean volume of saline used to inﬂate the Bakri balloon
was 246 mL (range, 80e500 mL). Between the two cases with a
fully inﬂated balloon, one had uterine atony and a twin pregnancy
and the other had abnormal bleeding from the lower uterine
segment due to placenta previa. These two patients did not require
additional intervention. The mean time that the balloon was
inﬂated was 25 ± 12 hours (range, 0.5e60 hours). Estimated blood
loss was 700e7600 mL (median, 2100 mL), and patients received a
median of 2.4 units of packed red blood cells (range, 0e22 units;
Table 1). Considering the mode of delivery, the mean blood loss in
vaginal delivery was 1550 mL, whereas in caesarean delivery it was
2400 mL.
We considered the procedure successful when bleeding stopped
after inﬂation of the balloon. If another surgical procedure was
needed to stop the bleeding while the balloon was left inﬂated, the
case was accepted as unsuccessful. Tamponade was effective in
91.4% of the cases. In 47 cases, 43 patients were successfully treated
with BBT, their bleeding was stopped, and no further surgical
intervention was required. Four cases of failure were observed. The
ﬁrst and second case developed postpartum bleeding due to uter-
ine atony after vaginal birth and a balloon followed by laparotomy
with subtotal hysterectomy was needed to stop the hemorrhage.
The other two cases had abnormal lower segment placentation
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be controlled with BBT, and a total hysterectomy was required. Of
the four women for whom the balloon failed to control PPH, two
were treated with subtotal hysterectomy and the other two had
total peripartum hysterectomy.
There were no major complications arising from the use of the
Bakri balloon catheter such as scar dehiscence or uterine necrosis.
Only one patient developed a postcesarean wound infection but
this was not due to BBT. This infection was mild and responded to
oral antibiotics. When looking for chronic complications, we have
not seen any patients with hypomenorrhea or intrauterine adhe-
sions due to use of BBT to date.
Of the 47 patients, 40 patients were followed-up for subsequent
deliveries. Of these 40 women, 15 patients had bilateral tubal
ligation for sterilization. Twenty-ﬁve women are trying for a sub-
sequent pregnancy. Four out of these 25 patients became pregnant,
and three of them delivered vaginally and had no major compli-
cations. One out of these four patients is 25weeks pregnant and has
had no complications to date.
Discussion
Massive postpartum bleeding is one of the leading causes of
obstetric maternal mortality and morbidity worldwide. It is an
emergent condition in which a rapid decision and intervention are
mandatory for preserving fertility and, more importantly, the life of
the pregnancy. The use of uterine tamponade for bleeding has a
historical background. In the past, uterine packing with cotton
gauze was used but it has some disadvantages such as uterine
injury or uterine infection. This procedure was reported as early as
1856 by Ramsbotham [11]. Many case reports and series about the
successful use of different types of balloon tamponades such as the
Bakri balloon [8], Sengstaken-Blakemore tube [12], the Rusch
balloon [13], the condom catheter [14], and the Foley catheter are
available [15]. The Bakri balloon is a 24-French, 54-cm long, silicone
catheter that contains a large central lumen. The capacity of the
balloon is 800 mL, and the recommended volume for use is 500mL.
It can be inserted vaginally after a vaginal delivery or abdominally
after caesarean section. It was developed and invented by Bakri and
used for ﬁve patients with postpartum bleeding caused by low-
lying placenta/placenta previa, and one woman with cervical
ectopic pregnancy. Bakri et al [8] found that the balloon was
effective in managing bleeding for all cases. At present, the Bakri
balloon remains the only product speciﬁcally designed to control
PPH.
The Sengstaken-Blakemore tube was designed for esophageal
bleeding not for postpartum bleeding, and is anatomically unsuit-
able for the uterine cavity [6]. Seror et al [12] reported that the
Sengstaken-Blakemore tube was effective in 14 of 17 (82%) cases
and further surgical intervention was avoided. The Sengstaken-
Blakemore tube does not contain latex and it takes the shape of
the uterine cavity anatomically after inﬂation. A condom and Foley
catheter are inexpensive modalities for PPH but have some disad-
vantages such as the 30 mL inﬂation volume of the Foley catheter,
and neither catheter has a drainage channel. The Rusch balloon
catheter, which is used in urological surgery, is not suitable for
women with a latex allergy.
Our study showed that BBT was effective for avoiding hyster-
ectomy and maintaining fertility in 91.4% of cases with severe PPH
intractable to conservative medical treatments. Of the 47 patients,
BBT failed in four patients. Two patients delivered vaginally and
failed conservative treatment because of delayed diagnosis of
uterine atony due to lost time in dealing with cervical laceration.
Owing to their hemodynamic instability, laparotomy and hyster-
ectomy were carried out. The rapid diagnosis of postpartumbleeding is very important in achieving success of conservative
management. The other two failed patients had abnormal placen-
tations and one of them had accreata. Therefore, in cases of
placenta previa, the preoperative diagnosis of placental insertion
anomalies like accreata or percreata could give us an idea regarding
the effectiveness of BBT. There is only one randomized trial that
evaluated BBT in the treatment of placenta previa [16]. Beckmann
and Chaplin [16] reported that BBT use in placenta previa showed
no harm or patient dissatisfaction, but did not report on the Bakri
balloon during cesarean delivery for placenta previa. There are a
few case series that evaluated the use of Bakri balloon in conser-
vative treatment of postpartum bleeding, but they have small
numbers of patients. Our studywas the second largest case series of
BBT, with 47 patients. Gr€onvall et al [17] reported the largest series
of 50 patients and reported an overall success rate of 86%.
Our study had some limitations, such as its retrospective nature.
A randomized study is not possible or appropriate for such an
emergent PPH. Despite this weakness, the number of participants
was the second largest series so far, and all cases were systemati-
cally evaluated.
Preserving fertility is an important issue when dealing with
PPH. There are other fertility-preserving techniques for managing
PPH, including uterine artery embolization and uterine compres-
sion sutures [18]. Embolization is difﬁcult to achieve due to a lack of
appropriate resources in many obstetric centers. Additionally, pa-
tients occasionally need to be transferred to a tertiary center but
this may be impossible due to the emergency nature of the con-
dition. Uterine compression sutures require more surgical skill
when compared with that required by BBT, which is easier, faster,
and more straightforward to perform.
In a systematic prospective evaluation of different types of
conservative management for PPH, Doumouchtsis et al [19] re-
ported an estimated success in 91% of arterial embolization cases,
84% of balloon tamponade, 92% of uterine compression suture, and
85% of iliac artery ligation or uterine revascularization. Neverthe-
less, those authors commented that balloon tamponade was the
least invasive and most rapidly implemented, and that it seemed
logical to use it as the ﬁrst step for managing suitable cases. The
success rate in our series was consistent with that study.
The mechanism of action of BBT is that it creates intrauterine
pressure greater than systemic arterial pressure. Georgiou [6]
examined the mechanism of the proposed tamponade effect. That
study included two patients, and intraluminal pressure within a
tamponade balloon did not exceed systolic blood pressure of the
two patients when a positive tamponade test was established.
Another explanation was reported by Yorifuji et al [20], who eval-
uated stiffness of the uterine corpus and cervix by radiation force
impulse elastography before and after BBT. They found that uterine
stiffness increased immediately after inserting the balloon, sug-
gesting that the balloon induces uterine contractions.
Kumru et al [21] reported a case series of PPH with placenta
previa treated with BBT and found that Bakri tamponade was
effective in 22 cases (88%). In our case series, placenta previa was
seen in 16 patients (34%) and tamponade was effective in 14 pa-
tients (87.5%), which was similar to earlier reports. Its effect on
bleeding from the placental bed in cases of placenta previa is the
direct pressure of the balloon over the lower uterine segment.
Some major complications can be encountered during other con-
servative management procedures for PPH, including embolization,
compression suture, or another intrauterine balloon such as the
Rusch balloon; however, BBT is safe and has a low risk of compli-
cations. Lodhi et al [22] reported uterine necrosis 10 weeks after
application of uterine compression sutures combined with Rusch
intrauterine balloon tamponade. No complications were associated
with BBT in our case series.
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tive, and safe for treating PPH before more aggressive surgery.
Laparotomy and hysterectomy can be avoided in many cases so
fertility is preserved. Bakri balloon use does not require any special
trained staff and is inserted quickly without any major complica-
tions. Another advantage of BBT in cases of severe PPH treatment is
its temporary tamponade effect, even in cases of failure. Our study
was retrospective, without a comparison group; thus, it will be
crucial to document additional randomized studies to evaluate its
effectiveness. We recommend its widespread use in all obstetric
units for PPH cases that do not respond to standard management.Conﬂicts of interest
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